
SUPPORT STRUCTURE OF CONTROL BOARD 



BACKGROUND OF THE INVENTION 
1. Field of the Invention 
5 The present invention relates to a support structure of 

a control board in which a control board is provided with a 
plurality of attaching holes disposed at respective corners 
of an imaginary polygon and a supporting member made of a 
synthetic resin for supporting the control board is provided 

10 with a plurality of support bosses each having a supporting 
portion which is brought into contact with one face of the control 
board and an engaging portion which is inserted into the 
attaching hole and engaged with other face of the control board 
in correspondence with the respective attaching holes. 

15 2. Description of the Related Art 

Such a support structure is known in, for example, 
JP-A-8-54080 or the like and according thereto, there is 
constructed a constitution in which in a brake hydraulic control 
apparatus for a vehicle, a control board contained at inside 

20 of an ECU body is supported by the ECU body by forcibly inserting 
wedge portions of front ends of a plurality of support bosses 
integrally provided with the ECU body into attaching holes 
provided at a control board. 

Meanwhile, when soldering is carried out for electrically 

25 connecting a connection terminal to an electric circuit on a 



1 



control board, expansion is brought about by temperature rise 
of the control board. In order to prevent excessive load from 
operating to either of the control board and the ECU body in 
the expansion, according to the above-described conventional 
5 support structure, when temperature of the control board is 
lowered, play of the control board is produced by producing 
a comparatively large clearance between the support boss and 
the control board and when such a play is avoided, excessive 
load is operated to the control board and the ECU body in the 
10 expansion. 

SUMMARY OF THE INVENTION 
The invention has been carried out in view of such a 
situation and it is an object thereof to provide a support 
15 structure of a control board capable of stably supporting the 
control board without play while preventing excessive load from 
operating to either of the control board and a supporting member 
by absorbing thermal expansion of the control board. 

In order to achieve the above-described object, the 
20 present invention is provided that a support structure of a 
control board having: a control board including a plurality 
of attaching holes disposedat respective corners of an imaginary 
polygon; a support member made of a synthetic resin for 
supporting the control board; and a plurality of support bosses 
25 disposed on the support member in correspondence with the 
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respective attaching holes, a plurality of support bosses each 
having a support portion in contact with one face of the control 
board, and an engaging portion inserted into the attaching hole 
and engaged with other face of the control board, wherein each 
5 of the engaging portions is formed with a split groove in a 
shape of a straight line opened at a front end thereof and the 
respective support bosses are provided at the support member 
by avoiding the split grooves of the support bosses disposed 
at two ends of straight lines connecting the corners of the 

10 imaginary polygon f rombeingdisposedon the same straight lines . 

In this construction, it is preferable that the imaginary 
polygon is quadrangle, when notations PI, P2, P3 and P4 are 
attached at positions of the respective corners of the imaginary 
quadrangle on the control board successively in a peripheral 

15 direction, the support boss at the corner position PI is 
provided on the support member in an attitude by which the split 
groove is made to be orthogonal to a diagonal line connecting 
the corner positions PI and P3, the support boss at the corner 
position P2 is provided on the support member in an attitude 

20 by which the split groove is made to be orthogonal to a diagonal 
line connecting the corner positions P2 and P4, the support 
boss at the corner position P3 is provided on the support member 
in an attitude by which the split groove is made to be along 
a straight line connecting the corner positions P2 and P3 or 

25 a straight line connecting the corner positions P3 and P4, and 
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the support boss at the corner position P4 is provided on the 
support member in an attitude by which the split groove is made 
to be along a straight line connecting the corner positions 
P4 and PI or a straight line connecting the corner positions 
5 P3 and P4 . 

It is also preferable that the imaginary polygon is 
quadrangle, four of support bosses are provided on the support 
member in attitudes of avoiding the split grooves of pairs of 
the support bosses disposed at two ends of straight lines 

10 connecting the respective corners of the imaginary quadrangle 
from being disposed on the same straight lines. 

It is also preferable that the imaginary polygon is 
triangle, three of the support bosses are provided on the support 
member in attitudes of avoiding the split grooves of pairs of 

15 the support bosses disposed at two ends of straight lines 
connecting the corners of the imaginary triangle from being 
disposed on the same straight lines. 

It is also preferable that the imaginary polygon is 
pentagon, five of the support bosses are provided on the support 

20 member in attitudes of avoiding the split grooves of pairs of 
the support bosses disposed at two ends of straight lines 
connecting respective corners of the imaginary pentagon from 
being disposed on the same straight lines. 

According to the constitution, the engaging portion 

25 provided at each of the support bosses can be bent in a direction 
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of narrowing or expanding a width of the split groove and 
therefore, in the imaginary polygon arranged with the plurality 
of attaching holes provided at the control board at the 
respective corners , expansion of the control board in directions 
5 along the straight lines connecting the respective corners is 
allowed. Therefore, excessive load can be prevented from 
operating to either of the control board and the support member 
by absorbing thermal expansion when the control board is 
thermally expanded while stably supporting the control board 
10 without play at ordinary temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig . 1 is a hydraulic circuit diagram of a brake apparatus 
for a vehicle according to a first embodiment; 
15 Fig. 2 is a sectional view showing a state of attaching 

a brake hydraulic pressure control apparatus to a base member; 
Fig. 3 is a sectional view taken long a line 3-3 of Fig. 

2; 

Fig. 4 is an enlarged sectional view taken along a line 
20 4-4 of Fig. 3; 

Fig. 5 is a sectional view taken along a line 5-5 of Fig. 

4; 

Fig. 6 is a sectional view in correspondence with Fig. 
3 of a second embodiment; 
25 Fig. 7 is a sectional view in correspondence with Fig. 
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3 of a third embodiment; 

Fig. 8 is a sectional view in correspondence with Fig. 
3 of a fourth embodiment; 

Fig. 9 is a sectional view in correspondence with Fig. 
5 3 of a fifth embodiment; and 

Fig. 10 is a sectional view in correspondence with Fig. 
3 of a sixth embodiment. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 A mode for carrying out the invention will be explained 

based on embodiments of the invention shown in the attached 
drawings as follows. 

Fig. 1 through Fig. 5 show a first embodiment of the 
invention. Fig. 1 is a hydraulic circuit diagram of a brake 

15 apparatus for a vehicle. Fig. 2 is a sectional view showing 
a state of attaching abrake hydraulicpressure control apparatus 
to a base member. Fig. 3 is a sectional view taken along a line 
3-3 of Fig. 2, Fig. 4 is an enlarged sectional view taken along 
a line 4-4 of Fig. 3 and Fig. 5 is a sectional view taken along 

20 a line 5-5 of Fig. 4. 

First, in Fig. 1, a master cylinder M of a tandem type 
is provided with a first and a second output port lA and IB 
for generating brake hydraulic pressure in accordance with 
depressing force exerted to a brake pedal by a vehicle driver 

25 and a brake hydraulic pressure control apparatus 4 is provided 
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between a first and a second output hydraulic pressure path 
3A and 3B individually connected to a wheel brake for a left 
front wheel 2A, a wheel brake for a right rear wheel 2B, a wheel 
brake for a right front wheel 2C and a wheel brake for a left 
5 rear wheel 2D and the first and the second output ports lA and 
IB. 

The brake hydraulic pressure control apparatus 4 is 
provided with normally open type electromagnetic valves 6A and 
6B respectively provided between a hydraulic path 20A in 

10 correspondence with the first output hydraulic pressure path 
3A and the wheel brake for a left front wheel 2A and the wheel 
brake for a right wear wheel 2B, normally open type 
electromagnetic valves 6C and 6D respectively provided between 
a hydraulic path 20B in correspondence with the second output 

15 hydraulic path 3B and the wheel brake for a right front wheel 
2C and the wheel brake for a left rear wheel 2D, check valves 
7A, 7B, 7C and 7D connected in parallel with the normally open 
type electromagnetic valves 6A through 6D to allow a brake fluid 
to flow to the sides of the brake pressure paths 20A and 20B, 

20 a first and a second reservoir 8A and 8B respectively in 

correspondence individually with the first and the second output 
hydraulic pressure paths 3A and 3B, normally closed type 
electromagnetic valves 9A and 9B respectively provided between 
the first reservoir 8A and the wheel brake for a left front 

25 wheel 2A and the wheel brake for a right rear wheel 2B, normally 
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closed type electromagnetic valves 9C and 9D respectively 
provided between the second reservoir 8B and the wheel brake 
for a right front wheel 2C and the wheel brake for a left rear 
wheel 2D, a first and a second pump lOA and lOB intake sides 
5 of which are connected to the first and the second reservoirs 
8A and 8B and delivery sides of which are connected to the 
hydraulic paths 20A and 20B, a single piece of common electric 
motor 11 for driving the two pumps lOA and lOB, normally closed 
type electromagnetic valves 12Aand 12B respectively interposed 

1 0 between the first and the second output hydraulic pressure paths 
3A and 3B and the intake sides of the first and the second pumps 
lOA and lOB, a first and a second damper 13A and 13B respectively 
interposedbetween the delivery sides of the first and the second 
pumps lOA and lOB and the hydraulic pressure paths 20A and 20B, 

15 a first and a second orifice 14A and 14B respectively provided 
between the first and the second pumps lOA and lOB and the first 
and the second dampers 13A and 13B, check valves 15A and 15B 
interposed between the first and the second pumps lOA and lOB 
and the first and the second reservoirs 8A and 8B to allow the 

20 brake fluid to flow to the sides of the respective pumps lOA 
and lOB, a pressure sensor 16 attached to the second output 
hydraulic pressure path 3B, regulators 21A and 21B respectively 
provided between the first and the second output hydraulic 
pressure paths 3A and 3B and the hydraulic pressure paths 20A 

25 and 20B. 



The normally closed type electromagnetic valves 12A and 
12B are respectively provided between the first and the second 
pumps 1 OA and lOB and the check valves 1 OA and 1 OB and the hydraulic 
pressure paths 20A and 20B. 
5 The regulators 21A and 21B are constituted by connecting 

in parallel with normally open type electromagnetic valves 5A 
and 5B, one way valves 18A and 18B and relief valves 19A and 
19B between the first and the second output hydraulic pressure 
paths 3A and 3B and the hydraulic pressure paths 20A and 2 OB. 

10 The one way valves 18A and IBB are connected in parallel 

with the normally open type electromagnetic valves 5A and 5B 
to allow the brake fluid to flow only from the sides of the 
first and the second output hydraulic pressure paths 3A and 
3B. Further, the relief valves 19A and 19B are connected in 

15 parallel with the normally open type electromagnetic valves 
5A and 5B to open in accordance with the hydraulic pressure 
of the hydraulic pressure paths 20A and 20B to be equal to or 
larger than a predetermined value. 

Although the regulators 21A and 21B communicate the first 

20 and the second output hydraulic pressure paths 3A and 3B 

communicating to the master cylinderMand the hydraulic pressure 
paths 20Aand 20B, when the normally closed type electromagnetic 
valves 12A and 12B are opened, the regulators 21A and 21B are 
operated to escape the hydraulic pressure of the hydraulic 

25 pressure paths 20A and 20B to the side of the master cylinder 
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M in accordance with the hydraulic pressure of the hydraulic 
pressure paths 20A and 20B to be equal to or larger than the 
set value while cutting off intervals of the output hydraulic 
pressure paths 3A and 3B and the hydraulic pressure paths 20A 
5 and 20B to thereby control the hydraulic pressure of the 
hydraulic pressure paths 20A and 20B to be equal to or lower 
than the set value. 

Further, the pressure sensor 16 detects whether the 
hydraulic pressure is outputted from the master cylinder M, 
10 that is, whether the brake pedal P is depressed and is used 
in skidding control and traction control of the vehicle and 
a control of a rotational number of the electric motor 11 in 
accordance with the outputted hydraulic pressure of the mask 
cylinder M. 

15 Meanwhile, in the brake hydraulic pressure control 

apparatus 4, in normal brake time having no possibility of 
locking the respective wheels, in a state in which the normally 
open type electromagnetic valves 5A and 5B are deactivated to 
open and the normally closed type electromagnetic valves 12A 

20 and 12B are deactivated to close, the normally open type 

electromagnetic valves 6A through 6D are brought into a state 
of deactivating to open and the respective normally closed type 
electromagnetic valves 9A through 9D are brought into a state 
of deactivating to close. Thereby, the master cylinder M and 

25 the wheel brakes 2A through 2D are communicated with each other 
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and the wheel brakes 2A through 2D and the reservoirs 8A and 
8B are cut from each other. Therefore, the brake hydraulic 
pressure outputted from the first output port lA of the master 
cylinder M is operated to the wheel brakes for a left front 
5 wheel and a right rear wheel 2A and 2B via the normally open 
type electromagnetic valve 5A and the normally open type 
electromagnetic valves 6Aand6B. Further, the brake hydraulic 
pressure outputted from the second output port IB of the master 
cylinder M is operated to the wheel brakes for a right front 

10 wheel and a left rear wheel 2C and 2D via the normally open 
type electromagnetic valve B and the normally open type 
electromagnetic valves 6C and 6D. 

When a wheel is going to be brought into a lock state 
in the braking, a normally open type electromagnetic valve in 

15 correspondence with the wheel which is going to be brought into 
the lock state in the normally open type electromagnetic valves 
6A through 6D is activated to close and a normally closed type 
electromagnetic valve in correspondence with the wheel in the 
normally closed type electromagnetic valves 9A through 9D is 

20 activated to open . Thereby, the master cylinder M and the wheel 
brakes 2A through 2D are cut from each other at a portion in 
correspondence with the wheel which is going to be brought into 
the lock state and the wheel brakes 2A through 2D and the 
reservoirs 8A and 8B are communicated with each other, 

25 Therefore, a portion of the brake hydraulic pressure of the 
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wheel which is going to be brought into the lock state is absorbed 
by the first reservoir 8A or the second reservoir 8B and the 
brake hydraulic pressure of the wheel which is going to be brought 
into the lock state is reduced. 
5 Further, when the brake hydraulic pressure is maintained 

constant, the normally open type electromagnetic valves 6A 
through 6D are activated to close and the normally closed type 
electromagnetic valves 9A through 9D are deactivated to close 
to thereby cut the wheel brakes 2A through 2D from the master 

10 cylinder M and the reservoirs 8A and 8B. 

Further, when the brake hydraulic pressure is increased, 
the normally open type electromagnetic valves 6A through 6D 
are brought into a state of deactivating to open, the normally 
open type electromagnetic valves 9A through 9D are brought into 

15 a state of deactivating to close to thereby communicate the 
master cylinder M and the wheel brakes 2A through 2D with each 
other and cut the wheel brakes 2A through 2D and the reservoirs 
8A and 8B from each other. 

In this way, in a state in which the normally open type 

2 0 electromagnetic valves 5A and 5B are deactivated to open and 
the normally closed type electromagnetic valves 12A and 12B 
are deactivated to close, by controlling to deactivate and 
activate the respective normally open type electromagnetic 
valves 6A through 6D and the respectively normally closed type 

25 electromagnetic valves 9A through 9D, the wheels can efficiently 
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be braked without locking. 

Meanwhile, in the above-described antilock braking 
control, the electric motor 11 is operated to rotate, the first 
and the second pumps lOA and lOB are driven in accordance with 
5 operation of the electric motor 11 and therefore, the brake 
fluid absorbed to the first and the second reservoirs 8A and 
8B is sucked into the first and the second pumps lOA and lOB 
and successively recirculated to the first and the second output 
hydraulic pressure paths 3A and 3B via the first and the second 

10 dampers 13A and 13B. By recirculating the brake fluid in this 
way, an increase in an amount of depressing the brake pedal 
P by absorbing the brake fluid of the first and the second 
reservoirs 8A and SB can be prevented. Further, pulsation of 
delivery pressure of the first and the second pumps lOA and 

15 lOB is restrainedby operationof the first and the second dampers 
13A and 13B and the first and the second orifices 14A and 14B 
and operational feeling of the brake pedal P is not hampered 
by the recirculation. 

Further, the brake hydraulic pressure control apparatus 

20 4 can carry out skidding control or traction control of the 
vehicle in a state of not operating the brake in addition to 
the above-described antilock brake control. 

Further, for example, in skidding control, the normally 
open type electromagnetic valves 5A and 5B of the regulators 

25 21A and 21B are activated to close and the normally closed type 
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electromagnetic types 12Aand 12B are activated to open, further, 
the first and the second pumps 1 OA and 1 OB are driven by operating 
the electric motor 11 and normally open type electromagnetic 
valves other than normally open type electromagnetic valves 
5 in correspondence with wheels intended to brake in the respective 
normally open type electromagnetic valves 6A through 6D are 
activated to close. 

Thereby, the two pumps lOA and lOB suck the brake fluid 
of the master cylinder M from the first and the second output 

10 ports lA and IB via the first and the second output hydraulic 
pressure paths 3A and 3B and the normally open type 
electromagnetic valves. 12A and 12B, the brake fluid is supplied 
to wheel brakes selected from the respective wheel brakes 2A 
through 2D via opened normally open type electromagnetic valves 

15 in the normally open type electromagnetic valves 6A through 
6D and the brake fluid is hampered from flowing back to the 
side of the master cylinder M by closing the normally open type 
electromagnetic valves 5A and 5B. 

In the skidding control or the traction control, when 

20 the hydraulic pressure of the hydraulic pressure paths 20A and 
2 OB operated with the hydraulic pressure delivered from the 
first and the second pumps 1 OA and lOB becomes equal to or larger 
than the set value, an excessive amount of the hydraulic pressure 
is escaped to the side of the master cylinder M by the relief 

25 valves 19A and 19B of the regulators 21A and 21B and excessive 
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hydraulic pressure is avoided from operating to wheel brakes 
operated with brake pressure. 

Further, since the dampers 13A and 13B are interposed 
between the hydraulic paths 20A and 20B and the orifices 14A 
5 and 14B, pulsation produced at the hydraulic pressure paths 
20Aand20Bby operating the regulators 2 lA and 2 IB can be absorbed 
by the dampers 13A and 13B and emittance of operating sound 
caused by pulsation by operating the regulators 21A and 21B 
can be restrained. 

10 In Fig. 2, the brake hydraulic pressure control apparatus 

4 is provided at a base member 22 formed in a block-like shape 
by, for example, an aluminum alloy or the like, at the base 
member 22, the normally open type electromagnetic valve 6A 
through 6D including the check valves 7A through 7D, the 

15 respective normally closed type electromagnetic valves 9A 
through 9D and the normally closed type electromagnetic valves 
12A and 12B are attached to the base member 22 such that solenoid 
portions 23—, 24—, 25— thereof are projected from one face 
22a of the base member 22, and the normally open type 

20 electromagnetic valves 5A and SB including the one way valves 
18A and 18B and the relief valves 19A and 19B to constitute 
the regulators 21A and 21B in cooperation with the one way valves 
18A and 18B and the relief valves 19A and 19B are attached to 
the base member 22 to align with the normally closed type 

25 electromagnetic valves 12A and 12B while projecting solenoid 
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portions thereof from the one face 22a of the base member 22 
although not illustrated. 

The electric motor 11 is attached to other face 22b of 
the base member 22 and the first and the second pumps lOA and 
lOB driven by the electric motor 11 are included in the base 
member 22. Further, the first and the second reservoirs 8A 
and 8B are provided at the base member 22 such that portions 
thereof are projected from the one face 22a, the first and the 
second check valves 15A and 15B are provided at the base member 
22 to be interposed between the first and the second reservoirs 
8A and 8B and the first and the second pumps lOA and lOB, and 
the first and the second dampers 13A and 13B and the first and 
the second orifices 14A and 14B are included in the base member 
22 although not illustrated. 

The one face 22a of the base member 22 are fastened with 
a cover 37 constituted by oscillatingly welding a second resin 
mold member 36 for closing one end opening portion of a first 
resin mold member 35 at one end of the first resin mold member 
35 formed in a cylindrical shape having a cross-sectional face 
in a rectangular shape. The cover 37 contains the solenoid 
portions 23"- of the normally open type electromagnetic valves 
6A through 6D; the solenoid portions 24- of the normally closed 
type electromagnetic valves 9A through 9D, the solenoidportions 

25— of the normally closed type electromagnetic valves 12A and 
12B and the solenoid portions of the normally open type 
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electromagnetic valves 5A and 5B and is fastened to the one 
face 22a of the base member 22 to form a containing chamber 
38 for containing portions of the first and the second reservoirs 
8A and 8B and a portion of the pressure sensor 16 between the 
5 cover 37 and the base member 22. Further, an end edge of the 
cover 37 on a side of the base member 22 is mounted with a seal 
member 39 in an endless shape which is brought into elastic 
contact with the one face 22a of the base member 22. 

A middle portion at inside of the first resin mold member 

10 35 in the cover 37 is integrally formed with a wall portion 
43 in a plane shape having opening portions 40—, 41— and 42— 
respectively in correspondence individually with the solenoid 
portions 23"- of the normally open type electromagnetic valves 
6A through 6D, the solenoid portions 24— of the normally closed 

15 type electromagnetic valves 9A through 9D, the solenoidportions 
25— of the normally closed type electromagnetic valves 12A and 
12B and the solenoid portions of the normally open type 
electromagnetic valves 5A and 53 to be opposed to the one face 
22a of the base member 22. 

20 Front end portions of the respective solenoid portions 

23-, 24-- and 25— are inserted into the opening portions 40—, 
41— and 42— and electromagnetic valve side connection terminals 
44--, 45''- and 46— projected in pairs from the respective solenoid 
portions 23—, 24— and 25"' are projected to extend upwardly 

25 at insides of the respective opening portions 40—, 41— and 
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The wall portion 43 is embedded with individual bus bars 
(not illustrated) made of a conductive metal respectively in 
correspondence individually with the normally open type 
5 electromagnetic valves 6A through 6D, the normally closed type 
electromagnetic valves 9A through 9D, the normally open type 
electromagnetic valves 5A and 5B and the normally closed type 
electromagnetic valves 12A and 12B and a single common bus bar 
(not illustrated) made of a conductive metal commonly in 
10 correspondence with the electromagnetic valves 6A through 6D, 
9A through 9D, 5A, 5B, 12A and 12B. 

One-sides of the electromagnetic valve side connection 

terminals 44 — , 45-- and 46--- are respectively electrically 
connected with individual bus bar side connection terminals 

15 Al"-, 4 8— and 4 9-- formed at one- ends of the respective individual 
bus bars and other sides of the electromagnetic valve side 

connection terminals 44---, 45--' and 46— are respectively 
electrically connected with a plurality of common bus bar side 
connection terminals (not illustrated) formed at the common 
20 bus bar. 

Three pieces of pressure sensor side connection terminals 

50— are projected from the pressure sensor 16. Meanwhile, the 
wall portion 43 of the cover 37 is provided with an opening 
portion 51 in correspondence with the pressure sensor 16 and 
25 the pressure sensor side connection terminals SO--- are projected 
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from the pressure sensor 16 to extend upwardly at inside of 
the opening portion 51 . Further, the wall portion 43 is embedded 

with three pieces of bus bars 52--- made of a conductive metal 
in correspondence with the pressure sensor 16 and bus bar side 

5 connection terminals 53— formed at one-ends of the respective 
bus bars 52"- are respectively electrically connected to the 
pressure sensor side connection terminals 50--. 

A control board 54 provided with an electric circuit is 
arranged at inside of the cover 37 above the wall portion 43 
10 and the control board 54 is fixedly supported above a plurality 

of support boss portions 55— projected from the wall portion 
43. 

Further, the individual bus bars and the common bus bar 
in correspondence with the normally open type electromagnetic 
15 valves 6A through 6D, the normally closed type electromagnetic 
valves 9A through 9D, the normally open type electromagnetic 
valves 5A and SB and the normally closed type electromagnetic 
valves . 12A and 12B are electrically connected to the electric 
circuit on the control board 54. Further, other ends of the 

20 bus bars 52"- in correspondence with the pressure sensor 16 are 
electrically connected to the electric circuit on the control 
board 54 to penetrate the control board 54. 

In Fig. 3 through Fig. 5, the control board 54 is formed 
in, for example, a rectangular shape to be contained in the 

25 first resin mold member 35 in the cylindrical shape having the 
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cross-sectional face in the rectangular shape and a plurality 
of, for example, four of attaching holes 57— are provided at 
the control board 54 to dispose at respective corners of an 
imaginary polygon, for example, an imaginary quadrangle 56A 
5 drawn on the control board 54 . 

Meanwhile, the wall portion 43 integral with the first 
resin mold member 35 is integrally provided with the support 
bosses 55— in correspondence with the respective attaching holes 
57--. Further, the support boss 55 is provided with a base 

10 portion 55a having a shape of a cross-sectional shape in a 
rectangular shape and projected from the wall portion 43 to 
a side of the control board 54, a pair of support portions 55b, 
55b projected from the wall portion 4 3 to the side of the control 
board 54 and brought into contact with one face 54a of the control 

15 board 54 by making a projected amount thereof larger than that 
of the base portion 55a at positions interposing the base portion 
55a from two sides, a neck portion 55c projected from the base 
portion 55a to the side of the control board 54, and an engaging 
portion 55d provided continuous toa front endof the neck portion 

20 55c to engage with other face 54b by being inserted into the 
attaching hole 57. 

Further, a split groove 58 in a shape of a straight line 
opened to a front end of the engaging portion 55d is provided 
at an interval reaching the base portion 55a from the engaging 

25 portion 55d via the neck portion 55c. 



According to the support boss 55, the engaging portion 
55d can be bent in a direction of narrowing or expanding a width 
of the split groove 58 and therefore, in inserting to the 
attaching hole 57, the engaging portion 55d can easily be 
5 inserted to the attaching hole 57 by bending the engaging portion 
55d to narrow the width of the split groove 58 and the engaging 
portion 55d inserted into the attaching hole 57 is elastically 
engaged with the other face 54b of the control board 54 . 

Meanwhile, the four support bosses 55— are provided at 

10 wall portion 43 of the first resin mold member 35 in attitudes 
thereof to avoid the split grooves 58 , 58 of a pair of the support 
bosses 55, 55 disposed at two ends of a straight line connecting 
the respective corners of the imaginary quadrangle 56a on the 
control board 54 from being disposed on the same straight line, 

15 Here, when notations PI, P2, P3 and P4 are attached at 

positions of the respective corners of the imaginary quadrangle 
56A on the control board 54 successively in a peripheral 
direction as shown by Fig. 3, according to the first embodiment, 
the support boss 55 at the corner position PI is provided at 

20 the wall portion 43 of the first resin mold member 35 in an 
attitude by which the split groove 58 is made to be orthogonal 
to a diagonal line connecting the corner positions PI and P3, 
the support boss 55 at the corner position P2 is provided at 
the wall portion 43 of the first resin mold member 35 in an 

25 attitude by which the split groove 58 is made to be orthogonal 
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to a diagonal line connecting the corner positions P2 and P4, 
the support boss 55 at the corner position P3 is provided at 
the wall portion 43 of the first resin mold member 35 in an 
attitude by which the split groove 58 is made to be along a 
straight line connecting the corner positions P2 and P3, and 
the support boss 55 at the corner position P4 is provided at 
the wall portion 43 of the first resin mold member 35 in an 
attitude by which the split groove 58 is made to be along a 
straight line connecting the corner positions P4 and PI. 

According to the attitudes of the respective support 
bosses 55-*-, expansion and contraction of the control board 54 
are allowed in directions along straight lines connecting the 
respective corners of the imaginary quadrangle 56A which is 
an imaginary polygon, that is, along four sides and diagonal 
lines of the imaginary quadrangle 56A as shown by arrow marks 
of Fig. 3. 

Next, explaining operation of the first embodiment in 
supporting the control board 54 above the wall portion 43 of 
the first resin mold member 35, the control board 54 is provided 
with the four attaching holes 57-- disposed at the respective 
corners of the imaginary quadrangle 56, the support bosses 57— 
provided at the wall portion 43 in correspondence with the 
respective attaching holes 57— include pairs of the support 
portions 55b, 55b brought into contact with the one face 55a 
of the control board 54, and the engaging portions 55d inserted 
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into attaching holes 57 and engaged with the other face 54b 
of the control board 54 and the engaging portions 55d are 
respectively formed with the split grooves 58 in the shape of 
the straight line opened at the front ends. 

Therefore, the engaging portion 55d can be bent in the 
direction of narrowing and expanding the width of the split 
groove 58 and in inserting the engaging portion 55d to the 
attaching hole 57, the engaging portion 55d can easily be 
inserted into the attaching hole 57 by bending the engaging 
portion 55d to narrow the width of the split groove 58 and the 
engaging portion 55d inserted to the attaching hole 57 is 
elastically enqaqed with the other face 54b of the control board 
54. 

Further, the respective support bosses 55"- are provided 
at the wall portion 43 in the attitudes of avoiding the split 
grooves 58, 58 of pairs of the support bosses 55, 55 disposed 
on the straight lines connecting the corners of the imaginary 
quadrangle 56A from being disposed on the same straight lines. 

Therefore, when the control board 54 is supported by the 
respective support bosses 55-, as shown by arrow marks of Fig. 
3, the control board 54 can be expanded and contracted in 
directions along the straight lines connecting the corners of 
the imaginary quadrangle 56A. Therefore, even when expansion 
by temperature rise of the control board 54 is brought about 
by soldering or the like for electrically connecting the 
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connection terminal to the electric circuit on the control board 
54, at inside of the imaginary quadrangle 56A arranged with 
the respective support bosses 55—, expansion and contraction 
of the control board 54 are allowed in the directions designated 
5 by the arrow marks of Fig. 3 and therefore, in the expansion, 
excessive load is not operated to either of the control board 
54 and the first resin mold member 35, Further, in an ordinary 
state in which expansion is not brought about in the control 
board 54, by elastic engagement of the engaging portion 55d, 

10 the control board 54 can stably be supported by the respective 
support bosses 55— without play. 

Fig. 6 shows a second embodiment of the invention and 
portions thereof in correspondence with those of the first 
embodiment are attached with the same reference notations. 

15 The four support bosses 55-- for supporting the control 

board 54 are provided at the wall portion 43 of the first resin 
mold member 35 in attitudes of avoiding the split grooves 58, 
58 of the support bosses 55, 55 disposed at two ends of straight 
lines connecting the respective corners of the imaginary 

20 quadrangle 56A on the control board 54 from being disposed on 
the same straight lines and according to the second embodiment, 

the support bosses 55— of the respective corner positions PI 
through P4 of the imaginary quadrangle 56A are provided at the 
wall portion 43 of the first resin board member 35 in attitudes 
25 by which the slit grooves 58--- are made to be orthogonal to the 
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diagonal lines of the imaginary quadrangle 56A in correspondence 

with the support bosses 55-. 

According to the second embodiment, expansion and 

contraction of the control board 54 are allowed in directions 
5 designated by arrow marks of Fig. 6 on the straight lines 

connecting the corners of the imaginary quadrangle 56A, that 

is, the respective sides and the diagonal lines of the imaginary 

quadrangle 56Aand similar to the first embodiment, the control 

board 54 can stably be supported without play while preventing 
10 excessive load from operating to either of the control board 

54 and the first resin mold member 35 by absorbing thermal 

expansion of the control board 54. 

Fig. 7 shows a third embodiment of the invention and 

portions thereof in correspondence with those of the first and 
15 the second embodiments are attached with the same reference 

notations . 

The control board 54 is provided with a plurality of, 
for example, three of the attaching holes 57- to dispose at 
respective corners of an imaginary polygon, that is, an imaginary 

2 0 triangle 56B drawn on the control board 54 and three of the 
support bosses 55- elastically engaged with the attaching holes 
57- are provided at the wall portion 43 of the first resin mold 
member 35 in attitudes of avoiding the split grooves 58, 58 
of pairs of the support bosses 55, 55 disposed at two ends of 

25 straight lines connecting the corners of the imaginary triangle 
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56B from being disposed on the same straight lines. 

According to the third embodiment, expansion and 
contraction of the control board 54 are allowed in directions 
along straight lines connecting the corners of the imaginary 
5 triangle 56B, that is, in directions along respective sides 
of the imaginary triangle 56B as shown by arrow marks of Fig. 
7 and similar to the first and the second embodiments, the control 
board 54 can stably be supported without play while preventing 
excessive load from operating to either of the control board 

10 54 and the first resin mold member 35 by absorbing thermal 
expansion of the control board 54. 

Fig. 8 shows a fourth embodiment of the invention and 
portions thereof in correspondence with those of the respective 
embodiments are attached with the same reference notations. 

15 The control board 54 is provided with a plurality of, 

for example, three of the attaching holes 57— to dispose at 
respective corners of an imaginary polygon, for example, an 
imaginary triangle 56C drawn on the control board 54 and three 
of the support bosses 55— elastically engaged with the 

20 respective holes 57-- are provided at the wall portion 43 of 
the first resin mold member 35 in attitudes of avoiding the 
split grooves 58, 58 of pairs of the support bosses 55, 55disposed 
at two ends of straight lines connecting respective corners 
of the imaginary triangle 56C from being disposed on the same 

25 straight lines. 
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According to the fourth embodiment, expansion and 
contraction of the control board 54 are allowed in directions 
along straight lines connecting the corners of the imaginary 
triangle 56C, that is, in directions along respective sides 
5 of the imaginary triangle 56C as shown by arrow marks of Fig. 
8 and similar to the first and the second embodiments, the control 
board can stably be supported without play while preventing 
excessive load from operating to either of the control board 
54 and the first resin mold member 35 by absorbing thermal 

10 expansion of the control board 54. 

Fig. 9 shows a fifth embodiment of the invention and 
portions thereof in correspondence with those of the respective 
embodiments are attached with the same reference notations. 
The control board 54 is provided with a plurality of, 

15 for example, three of the attaching holes 57— to dispose at 
respective corners of an imaginarypolygon, that is, an imaginary 
triangle 56D drawn on the control board 54 and three of the 
support bosses 55— elastically engaged with the respective 
attaching holes 57— are attached to the wall portion 53 of the 

20 first resin board member 35 in attitudes of avoiding the split 
grooves 58, 58 of pairs of the support bosses 55, 55 disposed 
at two ends of straight lines connecting respective corners 
of the imaginary triangle 56D from being disposed on the same 
straight lines. 

25 According to the fifth embodiment, expansion and 
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contraction of the control board 54 are allowed in directions 
along straight lines connecting the corners of the imaginary 
triangle 56D, that is, in directions along respective sides 
of the imaginary triangle 56D as shown by arrow marks of Fig. 
5 9 and similar to the first and the second embodiments, the control 
board 54 can stably be supported without play while preventing 
excessive load from operating to either of the control board 

54 and the first resin mold member 35 by absorbing thermal 
expansion of the control board 54* 

10 Fig. 10 shows a sixth embodiment of the invention and 

portions thereof in correspondence with those of the respective 
embodiments are attached with the same reference notations. 

The control board 54 is provided with a plurality of, 
for example, five of the attaching holes 57— to dispose at 

15 respective corners of an imaginary polygon, for example, an 
imaginary pentagon 56E drawn on the control board 54 and five 
of the support bosses 55— elastically engaged with the 
respective attaching holes 57— are provided at the wall portion 
43 of the first resin mold member 35 in attitudes of avoiding 

20 the split grooves 58, 58 of pairs of the support bosses 55, 

55 disposed at two ends of straight lines connecting respective 
corners of the imaginary pentagon 56E from being disposed on 
the same straight lines. 

According to the sixth embodiment, expansion and 
25 contraction of the control board 54 are allowed in directions 
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along straight lines connecting corners of the imaginary 
pentagon 56E, that is, in directions along respective sides 
and respective diagonal lines of the imaginary pentagon 56E 
as shown by arrow marks of Fig. 10 and similar to the 
5 above-described respective embodiments, the control board 54 
can stably be supported without play while preventing excessive 
load from operating to either of the control board 54 and the 
first resin mold member 35 by absorbing thermal expansion of 
the control board 54 . 

10 Although an explanation has been given of the embodiments 

of the invention as described above, the invention is not limited 
to the abo^?'e-desnr i bed embodiments but various design changes 
can be carried out without being deviated from the invention 
described in the scope of claims. 

15 As described above, according to the invention, excessive 

load can be prevented from operating to either of the control 
board and the supporting member by absorbing thermal expansion 
when the control board is thermally expanded while stably 
supporting the control board without play at ordinary 

20 temperature. 
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